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[DESCRIPTION] 



[TITLE] 



LIGHT EMITTING APPARATUS IN TAP WATER RESPONDING TO 
WATER TEMPERATURE 



[TECHNICAL FIELD] 

The present invention relates to a light emitting apparatus in a tap water 
responding to or sensing water temperature. More particularly this invention relates to a 
tap water temperature sensing type of light emitting apparatus that is adapted to emit 
10 different color lights according to the variations of water temperature in use of tap water, 
thereby not only enabling users to visibly check the instant water temperature but also 
allo\ving users to be cope with a sudden change in the water temperature. 



[BACKGROUND ART] 
15 Many kinds of taps that are used recently are adapted to control the water 

temperature according to the manipulation of an operation lever by users. However, 

, they cannot provide the users with instant water temperature such tliat when the 

operation lever is moved by their involimtary action, very hot water may come out from 

the tap, hence increasing the danger to them. 

20 Therefore, there is a need for the development of tap transforming system 

where different color lights are generated in accordance with the variations of the water 

1 
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temperature (for example, when the temperature is hot, it is red, when it is warm,, it is 
purple, and when it is cool, it is blue), thereby improving a current way of producing 
water, without having any color, thus to provide a user with attractiveness of use while 
the water is used. 

5 

[DISCLOSURE OF INVENTION] 

Accordingly, the present invention has been made to solve the above-described 
problems, and it is an object of the present invention to provide a tap water temperature 
sensing type of light emitting apparatus that is provided with a light emitting elements 
10 that produces different color lights in accordance with the variations of the water 
temperature, thereby not only allowing users to visibly check instant water temperature 
from the tap but also satisfying a variety of desires of the users generally. 

It is another object of the present invention to provide a tap water temperature sensing 
type of light emitting apparatus that generates electricity in itself by use of tlie water 
15 coming out in a tap tube such that it does not need a separate power source. 

It is still another object of the present invention to provide a tap water temperature 
sensing type of hght emitting apparatus that is adapted to emit different color lights in 
accordance with the variations of the water temperature, using an electric resistance 
value that is varied by the instant water temperature. 
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According to this object of the present invention, there is provided a tap water 
temperature sensing type of light emitting apparatus including: a power source adapted 
to supply power; a control unit for sensing opening/closing state of the tap tube to 
control the power source such that if the tap tube is opened, power supply is done and if 

4 

5 the tap tube is closed, the power supply is stopped; a sensing unit disposed around a 
portion where hot water and cool water meet for sensing the temperature of water in the 
tap tube; and a light emitting unit for producing different color lights in accordance with 
the water temperature read in the sensing unit. 

The power source is provided with a generator that has a magnetic turbine 
10 disposed at a tap end portion where water comes out and a coil jSxed around the 
magnetic turbine with a result that the magnetic turbine is rotated as the water drops 
firom the tap end portion, thereby generating alternating current and with a rectifier that 
is adapted to transform the altemating current generating from the generator to direct 
current. Therefore, the light emitting apparatus can generate power in itself, without 
15 having any additional driving source. 

The control unit is provided with a spring that is adapted to be fixed to the tap 
tube at one end thereof, a magnetic valve that is disposed at the other end of the spring, 

3 
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and a reed relay that is mounted on an outer surface of the tap tube m such a manner as 

to be turned on and off to control the power source when the water flows through the tap 

tube and when there is no water running therethrough to thereby move the magnetic 

valve forwardly and backwardly. 

5 The sensing unit is adapted to measure the water temperature by use of the water 

to be measured as a direct heat medium, unlike an alloy thermocouple, a thermister, or a 
hydraulic limit switch that is used in the conventional practices, and to emit the different 
color lights in accordance with the measured information. 

10 [BRIEF DESCRIPTION OF DRAWINGS] 

Further objects and advantages of the invention can be more fiiUy understood from the 

following detailed description taken in conjunction with the accompanying drawings^ in 

which: 

FIG. 1 shows a view of the present invention; 
15 FIG 2 shows a block diagram of the units of the present invention; 

FIG 3 a shows a view of the circuit construction of each unit of the present invention; 
FIG 3 b shows a view of the example of the sensing unit and the light emitting unit of ■ 
the present invention; 

FIG 3c shows a view used to describe the principles of the sensing unit of the present 

4 
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invention; 

FIG. 4a shows a view of the generator of the present invention; 

FIG. 4b shows a sectional view taken along the line A— A of FIG. 4a; 

FIG. 5a shows a view of the control unit of the present invention; 

5 FIG 5b shows a view of another example of the control unit of the present invention; 

FIG. 6 shows a view of the light emitting unit and the light transmitting unit of the 

present invention; and 

FIG. 7 shows a view of another application of the present invention. 

• 10 [BEST MODE FOR CARRYING OUT THE INVENTION] 

Now, an explanation of the preferred embodiment of the present invention will be in 

detail given with reference to attached drawings. FIGS. 1 to 6 show the construction of 

each part of the present invention. 

Referring to FIGS. 1 to 3a, the present invention includes a power source 15 that is 

15 provided with a generator 10 that has a small size of magnetic turbine rotated by the 

pressure of discharge of tap water to thereby generate altemating current and with a 

rectifier 20 that transforms the altemating cxment generated in the generator 1 0 to direct 

current to thereby provide the direct current to each part, a control unit 30 that is adapted 

5 
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to sense whether the tap tube is opened and closed to thereby control the power supply 
of the power source 15, a sensing unit 40 that is disposed around a portion where cool 
water and hot water meet to thereby sense the temperature of water in the tap tube, a 
light emitting unit 50 that is adapted to produce different color lights in accordance with 
5 the sensed water temperature in the sensing imit 40, and a light transmitting unit 60 that 
is adapted to receive the light produced from the light emitting unit 50, for transmitting 
the light to a discharge outlet of the tap tube. Hereinafter, an explanation of the 
construction and operation of each part of the present invention is given. 

Referring to the power source 15, first of all, it includes the generator 10 and the 

10 rectifier 20. The generator 10 operates under the Faraday's law, which is similar to the 
principle of a hydroelectric generator. The Faraday's law is the principle where the 
magnetic flux in a coil is varied thus to generate electricity fi:om the coil. In the 
embodiment of the present invention, as shown in FIG. 4a, the small size of magnetic 
turbine 1 1 is positioned at the discharge outlet through which tap water comes out and a 

15 coil 13 is fixedly placed around the magnetic turbine 11. Thereby, the magnetic turbine 
11 is rotated by the action of the discharge pressure of the tap water with a result of- 
generating electricity in the coil 13. At that time, the electricity that has been generated 

6 
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in the coil 13 is alternating current AC that is varied in size and direction as time passes 
by. FIG 4b is a sectional view taken along the line A-A of FIG. 4a. The principle 
where the magnetic turbine 1 1 is rotated is similar to that where a vane is turned with the 
wind. In this case, when^the magnetic turbine 1 1 is disposed in such a manner as to be 
5 slightly oblique with respect to a horizontal axis, it is rotated by the pressure of the 
discharge water. 

The present invention provides a power system that can be used for almost semi- 
permanent period of time as it generates electricity by use of tap water, hence solving the 
inconveniences that leakage of electricity may be caused when commercial power for 
10 homes is used and when batteries are used, they should be replaced after the 
consumption. This is very practical and innovative. 

The rectifier 20 serves to transform the alternating current generated in the generator 
10 into the direct current DC and to store therein, thus to supply the DC to each part. 
The rectifier 20 may be made by the combination of rechargeable circuit including a 
15 rectifying circuit and a condenser, and as the construction is well known, it may be 
modified freely by the selection of the ordinary person in the art. In the present 
invention, the generator 1 0 is the system that generates electricity in itself by use of the 

7 
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pressure of discharge of tap water, but it is obvious that the commercial power for homes 
or the DC batteries as used in existing ways have the same effects as the generator of the 
present invention. 

Referring next to the control unit 30, it serves to control the power source 15 in 
accordance with the opening/closing of the tap tube, and as shown in FIG. 5a, includes a 
magnetic valve 31, a spring 33 and a reed relay 35. The spring 33 is disposed inside 
the tap tube and preferably is made of a material that does not form any rust such as 
stainless steel, non-metals, or the like. 

The spring 33 of the control unit 30 is fixed to the tap tube at one end thereof, and the 
magnetic valve 31 is disposed at the other end of the spring 33. The reed relay 35 is 
mounted on the outer surface of the tap tube and is turned on and off when the water 
flows through the tap tube and when there is no water running therethrough to thereby 
move the magnetic valve 31 forwardly and backwardly, thereby allowing the power 
source 15 to be controlled. In other words, when the tap tube is opened to flow the 
water therethrough, the magnetic valve 31 applies a force caused by the pressure of 
water to the spring 33, thus to move forwardly, while compressing the spring 33 such 
that the reed relay 35 outside the tap tube is turned on, hence permitting the power 

8 
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source 15 being in connection with the reed relay 35 to supply the power. Contrarily, 
when the tap tube is closed to stop the supply of water, the magnetic valve 3 1 moves 
back to its original position such that the reed relay 35 is turned ofiF, hence keeping the 
power source 15 from supplying the power. 
5 FIG 5b shows another example of the control unit 30 of the present invention. The 
control unit 30 is formed in such a maimer that a hollow tube 21 has a hole 25 formed on 
the both sides thereof, respectively, a spring 27 fixed at one end thereof in the hollow 
tube 21, and a permanent magnet 23 fixed at the free end of the spring 27. The 
operation is carried out in a similai' way to that in FIG. 5a, and in this manner, in the state 
10 where the tap tube is not opened the water pressure is not produced and thus, the spring 
27 is not compressed with a result that the permanent magnet 23 is placed at the front of 
the hollow tube 21, which makes the reed relay turned ojff. Contrarily, m the state 
where the tap tube is opened the water pressure is produced and thus, tlie spring 27 is 
compressed with a result that the permanent magnet 23 moves below the holes 25, which 
15 makes the reed relay turned on. Thereby, the power source 15 stalls to supply the 
power. At that time, the tap water flows in the tab tube through the holes 25. 

Referring now to the sensing unit 40 and the light emitting imit 50, the sensing unit 40 

9 
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serves to sense the water temperature, which is placed around a portion where cool water 
and hot water meet. Of course, the sensing unit 40 may be placed at every portion 
where the water temperature is measured. 

The light emitting unit 50 serves to receive the power by the power source 15 and to 
5 emit different color lights, depending upon the sensed water temperature in the sensing 
unit 40. In the present invention, the light emitting unit 50 is employed with two tones 
of color LED. Of course, it may be not limited thereto. In case of the two tones of 
color LED, when water temperature is high, it displays red, when low, it displays blue, 
and when at a room temperature, it displays purplish red or purple. However, it can be 
10 replaced in colors like yellow, green, greenish yellow, and the like according to the 
preference of a user. In this manner of using mixed colors, a digital three color way or 
an analog way of two primary colors may be adopted. 

In the present invention, the light emitting unit 50 includes two LEDs 51 and 53 
emitting different color lights from each other and a low temperature driver 55 and a 
15 high temperature driver 57 driving the two LEDs 51 and 53. If the water temperature 
sensed in the sensing unit 40 is less than a predetermined temperature Tl, the low 
temperature driver 55 operates such that the LED 53 connected to the low temperature 

10 
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driver 55 emits its own color light. To the contrary, if the water temperature sensed in 
the sensing unit 40 is more than a predetermined temperature T2, the high temperature 
driver 57 operates such that the LED 51 emits its own color Ught. However, if the 
water temperature is between the Tl and T2, tlie low temperature driver 55 and the high 
5 temperature driver 57 are all activated such that the two LEDs 51 and 53 all emit their 
color lights. Thus, the light emitting imit 50 can emit the three color lights in 
accordance with the water temperature. 

FIG. 3b shows the details of the sensing unit 40, the high temperature driver 57, the 
low temperature driver 55 and the light emitting unit 50. As shown, the sensing unit 40 
10 includes a common electrode k2 disposed in the middle portion thereof, a first electrode 
kl disposed at the left side of the common electrode k2, and a second electrode k3 
disposed at the right side of the conmion electrode k3. The three electrodes are 
disposed in such a manner as to be partially submerged into the tap water. Preferably, 
as shown in FIG. 3 b, the common electrode k2 has a higher submersion height than the 
15 first and second electrodes kl and kS. In other words, the common electrode k2 has a 
deeper submersion depth than the first and second electrodes kl and k3, hence 
preventing the electrical disturbance between the first and second electrodes kl and k3 

11 
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from being caused therein. The electrodes of the sensing unit 40 are formed of carbon 
or stainless steel that prevents the generation of oxidization and electrolytic corrosion, 
but in case of a consumable sensor, it may be formed of nonferrous metals. 

The sensing umt 40 is positioned aroxmd the portion where hot water and cool water 
are blended. The portion of the common electrode k2 that is not submerged in the 
water is comiected to po^yer, and the portions of the first and second electrodes kl and 
k3 that are not submerged m the water are connected to the high temperature driver 57 
and the lower temperature driver 55. The high temperature driver 57 includes a diode 
Dlj a resistance Rl, a variable resistance B3, and an npn transistor Ql, and the low 
temperature driver 55 includes a diode D2, a resistance R2, a variable resistance R4 and 
a pnp transistor Q2. A high temperature emitting diode LI is connected between a 
collector of the npn transistor Ql of the high temperature driver 57 and a common 
terminal, and a low temperature emitting diode L2 is comiected between an emitter of 
the pnp transistor Q2 of the low temperature driver 55 and the common terminal. 

An explanation of the operations of the sensing unit 40 and the light emitting imit 50 
will be given. The present invention makes use of the principle that the electrical 
resistance of water is varied in accordance with the water temperature, that is, it is low at 

12 
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a high temperature and it is high at a low temperature, FIG 3 c shows the principle of 
the sensing unit 40 of the present invention. If the water into which the electrodes k2, 
kl and k3 are submerged partially is at the high temperature, the electrical resistance 
becomes low such that the current from the power flows easily into the first and second 

5 electrodes kl and k3 through the common electrode k2. The current flowing through 
the first electrode kl is transmitted via the diode Dl and the resistance Rl to thereby 
activate the transistor Ql such that the light emitting diode LI is activated to emit the 
light, whereas the current flowing through the second electrode k3 is transmitted via the 
diode D2 and the resistance R2 to the base of the transistor Q2. In this case, since the 

10 transistor Q2 is the pnp transistor, it is not activated such that the light emitting diode L2 
does not emit any light. To the contrary, if the water is at the low temperature, tlie 
operation opposite to that mentioned above is carried out such that the high temperature 
light emitting diode LI does not emit any light, whereas the low temperature light 
emitting diode L2 emits the light. With the control of the variable resistances R3 and 

15 R4, the base input voltages (VI and V2) of the transistors Ql and Q2 are controlled such 
that emitting the light is conducted at desired temperatures. If the water is within a 
predetermined temperature, the diodes LI and L3 are all operated. In this case, the 

13 
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high temperature light emitting diode LI emits the red light and the low temperature 
light emitting diode L2 emits the blue light, which enables the users to recognize the 
water temperature with ease. 

The construction of the light emitting unit 50 as mentioned above is just one example, 
and therefore, it may be constructed to emit three or more different color lights 
according to the intention of the designer. 

Referring finally to the light transmitting unit 60, it serves to transmit the light from 
the light emitting unit 50 to the discharge outlet of the tap water, thereby changing the 
color of water flowing from the discharge outlet. In the present invention, the light 
emitting unit 50 is moimted outside the tap tube for the purpose of preventing the 
damage caused due to the contact v/ith hot water, and the light emitted from the light 
emitting unit 50 is transmitted through the light transmitting unit 60 (which is composed 
of optical fibers in the present invention) in the tap water. However, the light 
transmitting unit 60 is not limited thereto. On the other hand, if the light emitting unit 
50 is extended up to the discharge outlet of the tap water, the present invention does not 
need the light transmitting unit 60. 

FIG. 7 shows another application of the present invention, where a shower hose 70 is 

14 
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comiected to the discharge outlet of the tap water. The shower hose 70 is made of 
transparent or semi-transparent material and has high reflection on an outer surface and 
low reflection on an inner surface. 

As shown, the light transmitted through the light transmitting unit 60 is sent to the 
5 shower hose 70 that has the different reflection on the outer and inner surfaces such that 
the light causes total internal reflection that allows the whole of shower hose 70 to emit 
fantastic color lights according to the water temperature. This system is applicable to 
kitchens, bathrooms, public baths, etc., which helps the number of new demands for this 
product substantially increase. 

10 

[INDUSTRIAL APPLICABILITY] 

As set forth in the foregoing, there is provided a tap water temperature sensing type of 
light emitting apparatus that emits different color lights during the use of the tap water to 
allow users to visibly check the instant water temperature, hence decreasing the danger 
15 to the users, and transmits the light fi-om the light emitting unit to the tap water or the 
transparent or semi-transparent shower hose by using the coherent feature of water, 
hence providing users with a pleasant tap device that satisfies the preferences of modern 



15 
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people. 

While the present invention has been described with reference to a few specific 
embodiments, the description is illustrative of the mvention and is not to be construed as 
Hmiting the invention. Various modifications may occur to those skilled in the art 
5 without departing from the true spirit and scope of the invention as defined by the 
appended claims. 
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[CLAIMS] 

1. A tap water temperature sensing type of light emitting apparatus, comprising: 
a power source (15) adapted to supply power; 

5 a control unit (30) for sensing opening/closing state of the tap tube to control the 
power source (15) such that if the tap tube is opened, power supply is done and if the tap 
tube is closed, the power supply is stopped; 

a sensing unit (40) disposed around a portion where hot water and cool water meet for 
sensing the temperature of water in the tap tube; and 
10 a light emitting unit (50) for producing different color lights in accordance with the 
water temperature read in the sensing unit (40). 

2. A tap water temperature sensing type of light emitting apparatus according to claim 1, 
wherein the power source (15) comprises: a generator (10) having a magnetic turbine 

15 (11) disposed at a tap end portion where water comes out and a coil (13) fixed around 

the magnetic turbine (11) with a result that the magnetic tiorbine (11) is rotated as the 

water drops firom the tap end portion, thereby generating alternating current; and a 

rectifier (20) adapted to transform the altemating current generating firom the generator 

17 
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(10) to direct cxnxent. 

3. A tap water temperature sensing type of light emitting apparatus according to claim 1 
or 2, wherein the light emitting unit (50) is mounted around a discharge outlet of tap 

5 water, the light emitting unit (50) being sealed with a transparent or semi-transparent 
material. 

4. A tap water temperature sensing tj^pe of light emitting apparatus according to claim 1 
or 2, wherein the Ught emitting imit (50) fiuther comprises a light transmitting unit (60) 

10 that is made of optical fibers for transmitting the light emitted from the light emitting 
unit (50) to the inside of the discharge outlet of the tap water. 

5. A tap water temperature sensing type of light emitting apparatus according to claim 1 
or 2, wherein the control unit (30) comprises a spring (33) adapted to be fixed to the tap 

15 tube at one end thereof, a magnetic valve (31) disposed at the other end of the spring 
(33), and a reed relay (35) mounted on an outer surface of the tap tube in such a manner 
as to be turned on and off to control the power source (15) when the water flows through 

IS 
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the tap tube and when there is no water running therethrough to thereby move the 
magnetic valve (31) forwardly and backwardly. 

6. A tap water temperature sensing type of light emitting apparatus according to claim 1 
5 or 2, wherein the Ught emitting unit (50) comprises two or more light emitting elements 

that generate different color lights from each other. 

7. A tap water temperature sensing type of light emitting apparatus according to claim 1 
or 2^ wherein the discharge outlet of the tap water is connected to a shower hose (70) 

10 that is made of transparent or semi-transparent material and has high reflection on an 
outer surface thereof and low reflection on an inner surface thereof. 

8. A tap water temperature sensing type of light emitting apparatus according to any one 
of claims 1 and 2, wherein the sensing unit (40) comprises a common electrode (k2) 

15 extended to a portion where hot water and cool water meet in the tap tube at one end 
thereof and connected to power at the other end thereof and first and second electrodes 
(kl and k3) placed at left and right sides of the common electrode (k2) in such a manner 

19 
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as to be submerged partially in the tap water, and the light emitting unit (50) comprises a 
high temperature driver (57) connected to an end of the first electrode (kl) that is not 
submerged in the tap water, a low temperature driver (55) connected to an end of the 
second electrode (k3) that is not submerged m the tap water, a high temperature light 
5 emitting element connected to the high temperature driver (57) for emitting a light when 
the tap water is more than a predeteraiined temperature (T2), and a low temperature light 
emitting element connected to the low temperature driver (55) for emitting a light when 
the tap water is less than a predetermined temperature (Tl). 

10 9, A tap water temperatvire sensing type of light emitting apparatus according to claim 8, 
wherein the high temperature driver (57) comprises an npn transistor (Ql) and a variable 
resistance (R3) connected to a base of the npn transistor (Ql) for controlling the voltage 
of the base of the npn transistor (Ql), the low temperature driver (55) comprises a pnp 
transistor (Q2) and a variable resistance (R4) connected to a base of the pnp transistor 

15 (Q2) for controlling the voltage of the base of the pnp transistor (Q2), the high 
temperature emitting element is a light emitting diode (LI) coimected to a collector of 
the npn transistor (Ql) of the high temperature driver (57), and the low temperature 

20 
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emitting element is a light emitting diode (L2) connected to an emitter of the pnp 
transistor (Q2) of the low temperature driver (55), the light emitting diode (L2) emitting 
the different color light from die light emitting diode (LI). 

10* A tap water temperature sensing type of light emitting apparatus according to claim 8, 
wherein the common electrode (k2) has a higher submersion height than the first and 
second electrodes (kl and k3). 

11. A tap water temperature sensing type of light emitting apparatus according to claim 8, 
wherein the common electrode (k2), the first electrode (kl), and the second electrode 
(k3) of the sensing unit (40) are formed of carbon or stainless steeL 
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[Fig. 3a] 
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[Fig. 3b] 
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